Fatal exacerbation of type B chronic hepatitis triggered by changes in relaxed circular viral DNA synthesis and virion secretion.
Virological features of fulminant liver disease-causing hepatitis B virus (HBV) have not been fully elucidated. We studied longitudinally the viruses obtained before and after fulminant liver disease in a patient with chronic HBV infection showing fatal exacerbation. HBV strains were obtained before and after exacerbation (designated as FEP1 and FEP2). Their virological features were investigated by in vitro transfection. FEP1 and FEP2 possessed higher activity of overall HBV DNA synthesis than the wild-type. FEP1 lacked competence for relaxed circular (RC) HBV DNA synthesis and RC HBV DNA-containing virion secretion, but FEP2 maintained it. Chimeric analysis revealed that the preS/S gene, where FEP1 had a considerable number of mutations and deletions but FEP2 did not, was responsible for impaired RC HBV DNA synthesis and virion secretion. Furthermore, incompetence of FEP1 strain was transcomplemented by the preS/S protein of wild-type strain. In conclusion, the viral strain after exacerbation showed resurgent RC HBV DNA synthesis and virion secretion, which was caused by conversion of the preS/S gene from a hypermutated to hypomutated state. This may have been responsible for disease deterioration in the patient. This is a novel type of HBV genomic variation associated with the development of fulminant liver disease.